mmftgfftmmPfi Fax:045-316-3710 



20015 2S28B<*> 1:01 



P. 08 



Polishing! agent and polishing method using the same 

Patent Number: n US577009S 
Publication date: 1998-06-23 

Inventor(s): ; HIGUCHI MASATOSH1 (JP); HIRABAYASH! HIDEAKI (JP); HAYASAKA NOBUO 



Applicant(s):: ! 

Requested ; 
Patent: 

Application 
Number; 

Priority Number 

(s): ; 

[PC 

Classification: ! 

EC I 
Classification: ! 

Equivalents: 



(JP); KANEKO HISASHI (JP); SASAKI YASUTAKA (JP) 
TOKYO SHIBAURA ELECTRIC CO (JP) 

D JP8083780 

US1 9950500753 1 995071 1 

JP1 99401 59898 19940712; JP 19950055290 19950315 

H01L21/00 ; C23F1/00 ; B44C1/22 
C23P3/Q.Q, UQ1±£LB21E2, H01L21/768C2 
KR1 88365 



Abstract 



The present invention provides a polishing method including the steps of forming a film made of 
material containing a metal as a main component over a substrate having depressed portions on a 
surface thereof so as to fill the depressed portions with the film, and polishing the film by a chemical 
mechanical polishing method using a polishing agent containing a chemical agent responsible for 
forming a protection film on a surface of the film by reacting with the material containing a metal as a 
main component, thereby forming a conductive film in the depressed portions. The present invention 
also provides 4 polishing agent, which is used in forming a film made of material containing a metal 
as a main component in depressed portions of a substrate having depressed portions on a surface 
thereof by using a chemical mechanical polishing method, including a chemical agent responsible for 
forming a protection film on the surface of a substrate to be polished by reacting with the material 
containing a mjetaJ as a main component, 
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(54) ABRASIVE AND POLISHING METHOD 

(57) Abstract: 

PURPOSE: To form a highly reliable conductor film at a 
high polishing speed by forming a film composed mainly 
of a metal on a substrate having recessed sections on the 
surface to fill up the recessed sections and suppressing 
the occurrence of dishing by using a chemimechanical 
polishing method using an abrasive containing a chemical 
reagent and etching agent. 

CONSTITUTION: A substrate 12 to be polished is 
composed of a silicon substrate 21 and a silicon oxide 
film 22 and carbon film 23 successively formed on the 
substrate 21. After forming grooves for wiring, openings 
for continuous wiring, etc., in the film 22 by patterning the 
films 23 and 22, a titanium nitride film 24 and copper film 
are successively formed on the surface of the substrate 
12. The copper film 25 have recessing and projecting 
sections which are formed in accordance with the steps 
provided on the surface of the silicon oxide film 22 which 
is the base film of the film 2. An abrasive is prepared by 
dispersing silica particles as abrasive particles in a mixed 
solution (Cu etching solution) of a glycine solution and 
hydrogen peroxide solution and adding benzotriazole 
(chemical reagent) to the mixed solution. 
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(57) [JH&] 

[gift] **^IJ, 9^ s'^^DfS&SrWifWU 

■cmBDfl»rtfci»#ii*»j*-r sis t &=tM»-r s - 1 




(A) 




(B) 




1 

m&r&x&k. 

fflflB&K Sr ±J*» i: -T $tt» * filfrt- 5 r k K: J: 5 fufS 
l»*B 2 ] flulBAJR* C u £ fete C u -g^ft-Cfe 9 . 

So 

[fll«g3] m^¥t*S8^'>ft< ^^/hyr 

[tt*E4] Suffix y^^SI* tt, CuSr^5> 
»fc*fl t ^ffl-S- J** SrWR b T ft 5 ^ y ^ * JB v ^ 

dS^vJt-C 1 / 1 000 — 3/10 0^)<6itfe^tl* 
« 2 3 E*^W«*«feo 

f5>fb^K3£^ft< t^N-<y/^^-N-7x^ 
1 fBttcoW^^&o 

[Kt*S7] *B^DafflSr*-rs*#:-b^. IMBDfleP 
»/frT5XS4: % 

WIBdfeJB k -T 5*t»G> y ^ ^ Sr**i" $ 

flu fB&JH £r£fefe& £ "T 5 *«* k BU&T £ fc «fc 9 BulB 

[9**98 ] WB4I*C u*ftttCu*4-C*> 9 . 

[H1&S9 ] m^f*|g#'>ft< t bVT 
[Ht*®l 0] &Ri:&jt&k'r&ttttkBU&'rz>z 




(2) ^5B¥8-8 3 7 8 0 

2 

[Si#5i i] r5/»»a8J:tF/*fcr±r$ KSt 
BMfc#k /Ms h V TV— ^fcSVMS-^o 

[#W<DI¥i»ftttW] 
[00 0 1] 

[0 0 0 2] 

L S I ^HSJIMift, UtttSft^t 
TCMPtWtS) ttx *<0£5ftMbvMB^fls<z>K 

iL^&o^fi^^^JBftxs. 4*m, &m&Mm& 
xg^*5tts»Ki6»BS«> 5 P«i{b, &m77?m&. s 

20 f*. 09*.tf. CW.Kaantafe^ K.D.Beyer btaotl 
36S*bTV^(VMIC Conference 1991 p. 144 C. W. Kaanta 
et. al. , U. S. PatentNo. 4944836 Beyer et. al. ) 0 
[0 0 0 3] *fc. L S I <DlKlHk<DmJ&i>*$>. 

6Cu*«rfc4S»m*fcbT»WS*tTV^ 0 Cufi 
BStt>f ^-V^ yfislf\z. J; -5iPX*SHJ8t"C*>S <^>T% 
C u 5riB«l«-W^ bT«V^5»^»c:CMPSt«*«l« b 

30 2-2 7 8 8 2 2-g^**»J: J: 9 M*S*tTV^«> 0 ^OD 
[0 0 0 4] 

m^^BEH^^fe^J: 9 C u ^flSSr**.* r t ft < 

»ia"ew*bipi:"rs»&^ttx mm^y v-^\c& 

icatflbTS^aA/^iCuS-CWWPbTb^Vv 

[0 0 0 5] *fc, CMPSW*r*Ufflb*:WEII»»*JJ: 
LS lEi»S:»ri6i-S©*H»-e*>ao SfeKi, CMP 

[0 0 0 6] **Mttd*3&^jR^«*TftSixft: 1 {><Z>"t? 

50 $>9. ^ y^^»^sr«iftuu M^wmm&x-it 




3 

[0 0 0 7] 

i£fin*S6v^ j.y^^^dS«^W^attpfc«>^. DOSE 

[0008] i-*t?t>. *B^m«FBSr*i-s 

£S/S-f~£ ffi[|B«*ffiJc4ftSI»Sr?g 

[0 0 0 9] Sflci LTtt, ^y^^Sis T 

[0 0 1 0] AJRft**»i:-r*««fcU , rB:, Cu. 

^KliirUTttx ^/hyr^/v OUT, BTAt 
. BTAflW*. «iliBTA^fy« 

yr/-;v (TTA) ) r4xfeSr-&tp»'&*x ^ 




(3) #BB¥8-8 3 7 8 0 

4 

T. BPAfcfftn) . BPABNH**£JB^5^k 
^-C#5. ft^WH^tt. W*«fB»Sr*1"6 (I* 

Tktt) 3gTHMb-&«&!ftS#*UV^ BTA, BTAlIflc, 

a*Sr38»-r^o *fc. BP A. BPAlfft £jt$> 

[0 0 11] AJRSr^^t-rsWWo^y^^^J 
fit. ^0»^-J: , 9ii^:51^"r^^i:^-e#^o Wx. 

tih<Dm&WLb. mmtfom <h. o* ) . ijcae 

♦t3|s^!6scu*fc^iCu'&A"Cfcsii^^^lfflv^s^ 
[0012] sit, Aj«*i*»i:-ra*mww*fctt 

[0 0 13] ^*^»fci-**m^ft*»«ti:^R 

cMPttiiBfk^KKas^w^^^v-^fcfr^r 

40 m<?>W&, CMP^*3V^Tft^Kj|SSrWlS»J^SSftP"t"S 

[0 0 14] £fc. **MI-*5V^TIi, W»»J«>5*>-ft 
50 i:^tt-r-5gp^$riP|^"r5^^^J: , 9, *b^i«v^«F 




5 

[0015] *fc % ±.mwmjjm*Mtftirz> 

tt5»«Slt««ts. ::t\ wafflib-crts r 

[0 0 16] 

5 J: 5 Id 4: "TSWPF^ b S« 

So 

[0 0 17] BT, #llr±^tt5tfWCuM 

fPfflSr»«BlC«Wt-S 0 Cu»:BTAt8»S*fti 

»ftK©CuOt>L<ttCut OiBTAt^SSLT 
Cu (I) -BTAfc^liCu (ID ~BTAt$$ 

a-c^ y ^ # s ft ^v^^n 

[0 0 18] ZtD&Mmte, M2 (A) IdfertSCuBJ 

2 5<ODfl«lc:*»**LTV^SCu«2 5 »«9Ki«flUR 

^<D£?\c UTSflc^Dfli0i»*^ii1S LtV^fcCuR2 
5<Z>aSdS/hS< ft^& 0 -t^*, Cu$l2 S^IHttJiK: 

s ttfciRsiM wt. w«*w- t> u < »w«^ * k * ss 

uK2 5lcW:aiS!ftsniA/ifftv^JB"C*>5«>^ QHSB 




(4) *£M¥8-8 3 7 8 0 

6 

u 5:WStTW^Iu^$<t < C u ££g#£i£S r i: 
[0 0 19] ft*5 % JiE««BISrBft*-rs*«fei: LT 

[0 0 2 0] A«SriJ«»i:-r6*t»*W5R«3|S|. 

10 RW-fSrisW-Ctao fft*>*>. WfgfcBPA^M 
S Ttfcm^t. W^WO x^BPAi 3&*K/E ITW- B P 

20 [0 0 2 1] 

(SaftW l ) EI l fi**W<©3afi09^*5V^Tffiffi't-SW 

30 * L*v>we#j* ^ i^iRSixfcwsffjetJf&iB* 1 5 

OP±m§15^W*^y Kl 3jfi^4T*®m^ttTV^^ 0 ^ 
Off««fl9SSt 1 5 tt. W^J 1 6 ^«^*SrSJ«)i- 

-&S^»*d» b ft * t o *:« v 

[0 0 2 21 H2 (A) 14, *HJfi^J-eft^i-5tt5fFlB 
£K 1 2 Sf^-r»fBSH-e*>So r ©«W*X« 1 2 

* 1 i*mS«^>vy a>-»ft|«2 2SrJg«U ^<7)±ic 

at«t^^ hpy^^y ^^ffiicji^e^^i 0 n 
40 m©Kig2 3 ^Jcv^^ »7t h y y 

/LT, ^y3yK«2 2i:i0. 4-10/zm. 

5 0 nm«0»fc;^>'J»2 4Sr»*;U 
jEjStt^^ hn^^y >-^ft(cJ: 9Jfr£i&6 0 0 
nm^)Cufi2 5«tSo B 2 (A) fcl^f ± 5 
\^ CMPEflu<Z)Cul2 5SS*tjS)5VJ ^^ft 
50 §12 2^R»tb*vfcaSS»CiBttUr*5DfliGj»«**-t- 



7 

[0 0 2 3] COJ:5l-UTfRHUfc«W*»tEl 2 4r 
mfc*1"W«ifi1iftJBv*TCMPftfiv\ E^ffl^ 
±t««E^H?L^O*3WftCuBl2 5tRSLt 
C u ^IFC u ^7 ^«rM Ifco CM 

PfcttfflLfcW«#Ji** 0. 1 v Y>v<o?y 

*s> (C. H 5 O, N) 0. 4 y h 

/K^iBRft*** (H. O, ) 4: (Cu^)x 

3 0nm) 4:5. 3fi*%T^«fc£i*\ £felc0. 00 

1 ^e/^/y 5/ h y T^S—A* (C 6 H 5 N 

WJtJE^ 3 0 0 gf/cm\ 4 
*5j;T/*^-* y^tv^PX 10>lsHE»l 0 0 r pm^: 

fc. 

[0 0 2 4] CMP W«j£SI**&1 2 0 nm/ 
<9. #«fcBS5r?*>ofc 0 Cua«>3i*iB 
I^WCu^^WWfci?)^ Culg25« 
CCui2 S^fiSB^iiiiiSHtfe^TV^a^^viK 

2 4 t>Bft*b&Jtixtffte>*v\ 8ftf^^K2 4(£>W 
iMHCul2 5<Z>W«3*ftJ:*?ai<#S>3 0 nra/» 
•e*>5^ *»M©fPffl4:bTM3*UfcJ:5^, Cu6 

2 5 <Dmm^mt^^>m2 a comm^ y> hmi>*\zmtv 

tm&X*mk^#^Wk2 4®#£M;i&LTCuSl2 SO 

»JifcSixTCuK<OW«i6 s -?:^K-h5i*ftv\ £0>fc 

CMPSI^Cuffl^a^lEjRfe^tFCu^^ 
^ffiSr^aESW^KtRft-emftUfci:^^. 18 2 (B) 

[0 0 2 5] fc*>, CMPlcl3V^Cu*II4*i:ftilt 
i-S©"C. CuR2 5^BCiiCu, CuO, Cu s 
O, Cu (OH) x§«f^i:^b}x§35\ BT 

ftKtt£ 0 

[0 0 2 6] #cK. BTAS:aS&PUfcW*^S:fflV^T, 
C u J!iS*r SWtfMtt^iatttkffttSrW^fc. £ <D i 
WSffi;0li4 0 0 g f /cm 2 U W«^**5± 

7t 0 wsiftost^tw, um^mm <i/t> 

aft#9o , c^fcjiei o ot^-eK&v^-c. 
w»3i««>*hr (i/t) 




(5) #51^8-8 3 7 8 0 

8 

4£)3gf$ • ttttftfftB fc J: 9 #a telft* S *t S £ i: ft *# 

[0027] *fc % BTA^Rjps^-rswaa** 

1 2^/y y h^»-t-5BTAoaaiD*ft*u is 

10 14*5 3 5 0 nm/^ ^ ^>^itgi3:j&4 5 nm/# 

*BTA£>*tt: H 0. 0 0 1 *r^/V v h/W^T<£>- < 
[0 0 2 8] BTAftO. 0 0 1 ^;V/y y h;V 

^|hWE»«:#^6 Orpmi: -t«0J6*ftH 5 ^ 

ftSoTV^S tS=b*b£ e i^CMPI^^ 
^K#ji£*vCV^ fvm§^Cul2 5$I^ 

mm-wmm^h b< »w»^^ «t 9««tt • mm 

So Lfc^oT, W«£E*ftW<-r5£.£fc:J:0, 
30 iSSftEi 3 ^-r^fflS-c^WSifift^ffii-C-hrf 5 - 

[0029] *r *{ y-»^m<ommm^m^ 

Cul2 5*5J:^»^^^2 4ft-f'<X»*bfc«F 
ftWa^T^irbfCo H6^fel8?>^ftJ:5^x Cul 

^ ^ i: A/ ifitan u^ofert ft#jrr s 

40 i:. Cu«2 5±fc»j*S*tfc«»BS^»*ttfc«tBU 

[0030] **^s^J(-*5v^r^4, nsfiRiucu 

ll)^ftfflV^fc»^^OV^TIftMUTV^S*S, CuWl«) 

UTCugiL^AJR, ^JxflAg, AK W^co^r 
[0 0 3 1 ] **M0«!:38V^-CHt, WMftt^t b 

T^y *3ia^*ftfliv^fc»&i2:ov>TRMbrv^ 

50 ^ s WBtt^i: brvy Xm*tm^$>Z>^teZ:tiU± 
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[0032] *fc, *san«fc*v^Ttt, ^y^^m 

JBv\ ft^KSHtbTBTA*«v^fc*i*K:ov^-CttW 
^/gtl££T=- K«W©»g«fc. ifilfcfbkX (H, O 

. ) . mm. xmmmwt. *>*>jk*$<Dmtmki>*htz 

IS, PJx.SBTA^IHR Cftfe 

VfZs/u^/u^y^^ ^A- 
Tfcra«<Z)»*dS# b*t-5« BTAifcliBTA 

*©W«Sr*i"5t>©'C*>*t«A<. *Ky^* 
Y\ *fctt*it&2as»±o**5^V K*3R 

(Jfc«0Ji) W«#J£ It, 0. l y y>v<o 

JSWirraflfcLT^ (A) ^t»«S«l2i:C 
[0 0 3 4] CMP©M, If S«tt|Sl2 5 0 nm/ 

ftx$>ymmxhz>&. T^oy^^m^mmm^m^ 

4 MmlB<»Slc:*5V^Ttt'7 f ^ ^ W^4*Sj|S3 0 0 nm 

uttKi^iHifcixrv^fc. wmw«r$e>t-s 
(Htt0)2) m7 (a) » H *jas«"e«ffl-r5«w* 




(6) #91^8-8 3 7 8 0 

10 

$ 1 ^mSgO^y ^V^>fb§l2 2 4:^ 9 

fy^igiai?, vy3y»<tR2 2*^-=y^ 

IT, *sV ^>mtm2 2M«0. 4-10/zra, IS 
0.4// mOK^ffim^ct^^^ffl^?L^^^'r 

;/2fcK:J;0ff$*Sj2 0nm^yR3 1 *5 «fc UW $ » 

7 0nm(Olft^yfi2 4«U 

it* is ? XT is (WF 6 ) ^f-x*3j;V7K*^^a-&^ 

^5/hWi3 2$:M«o 0 7 (A) {^TXo 
\^ CMP iSbucDWBI 3 2 f*2£f*:-C*> -5 iX y 3 ^BMfc« 
2 2 5>ttfcaMl-ii« tT^o 19 BaiW8MK«rW1- 

[0 0 3 5] rcoi5fcUTfRRLfc«W«aE«l 2* 

20 t LT7^^tW 5 0 n m) «: 1 . 0 

**%-e#ffc$ii\ SfefciO. 4g/Jyh;l/©N-^ 

fJE^ 3 00 gf/cm\ WS^M 1 4 *5 Zxm&'f' 
fcsX'ff 1 1 <Dm&$L 100rpmi:U WB 

[0 0 3 6] CMP^f, »MS««S)3 0 0 nm/ 
30 V^3 l*5ilFIftf ^y^2 4 t^Utttlfi^f) 

^^>-^3 i#j:xtmtT?ism2 4<Dwmmm 

&Wm2 5 tmt A; b*mtm 3 0 Onm/^ofcft 

M&&&fBM&$&Tm77 if, &mz.mtti tfc^> y 3 >- 
K^<ae>tt3fc^ofc 0 

[0 0 3 7] ft*3, CMP^V^TW^Kcii, W. W 
OxlpdSjBfti-6 4:#^6>tt-5dS, BPAI4v^tt<0* 

XK3 l*5±l«[ft^>'«2 4Sr-T-<T»*Ufc»*' 

13 2±fc»*snfc««B!^«i*»K:«ltBUTV^r 

50 idS»j6*-6 D 
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[0038] *3MK«fc*5v*Ttt, mtmmt trwi 

LTV>£^ WF 6 ^^SiH. ^ bcD^^tf^, 

fBTfc&o i"ftt>*>, h*-A^trr* 
i NS. T i S i *©^Jf^f KS^<^±^3l^«J^W 

r i:j5S"STtB"C*>S. 

[0 0 4 0] ^^W^V^-H*. ffSS^-tL 

[0 0 4 1] *fc, *Sft0Jfc:*5V^TW\ xyfy^j 

»Sr»JiM-5«*3& mtfBPAO#«Bi»#*fcJflv* 
[0 0 4 2] *HJ6«^*5V^Ttt. KM 

m) Sri. 01i%^t$«tO, -rftto*>saii« 
Steffi UfcW**J^*5V^TBPASraaPbTV^V^© 
SrfflV^Sn4:£Jl^ttiat0!l2 i: HflHuUTIS 7 (A) K 
^TWimmmfc 1 2HCMP*firofc e 
[0 0 4 3] CMP^f, W«iS«f*«) 3 5 0 n m/ 




(7) »B¥8-8 3 7 80 

12 

y/i^2 0 0nmtfc!3, S5>^ »CVDI$|:» 

mh<0\Y&m (Cu-BTA) *>&tt5ftWRtf}&/&£ 

— E jajfclStfWct <s Cu <DWmmm<Df£^*/>*? 

— EjiJt««j/h*v\ mil. WSteSsv^Ttt, ib^ 

[0 0 4 4] -tr-c. ^lafew-ett, cMP^itfi 1 
om<&\^^xmm*tz>o cmp» «x«2ot; 

m<om.m. mm xm~&m<vwm$:ft^\ mtfx& 

[ o o 4 s ] m 2 (a) K^-rmmmmu 1 2 «rgi 1 k. 

«EilftfflBI?LK^AlllftCuJI!!2 5SrR*tTCuO 

/H LfcWSfflUi. 0 . 12 ^/w/ y h/>(D^ y i/^ 
30 (C 2 H 5 0 2 N) 0. 4 4^e/V/y y Y)V<D 

iWMfc*** (H, 0 2 ) (Cu©x y f 

nm) £5. 3M%T^ffc£ii\ *6>^0. OOl^e 

^/y ^ VA'to^is'S h y 7/- ^ (c 6 h 5 n 3 ) 

#fi. W^ff^4 00gf/cm\ ffg^tl 4*5 J: 
^^•Y^^^/v-^1 l<£>mte$:6 Orpmi: bfc Q 
[0 0 4 6] r^^^^Cu^faSioi^Xi/fy 

40 -To M*f^-2 < c^e>*5ji 0 ots-eag-fbS* 

>ymmz. m.&<D&m a/r) ^exponential cm 
m MJt^jLfc 0 ^tib<D?7 7<Dmzfrt>$tmmm<D 

^V"V— E M Sr-ttt-P*t*«>5i:. E w *s#5j0. 7eV 
XhV, E„&m0. 9 eVXfo^tio -ZtllftlCDtf? 

L/:^oT, CMPOiaWefc5IJ^ CuEJl 
50 (O-r^ s> Vv^ftj&s«4>1-£o 
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[0047] wmmgt&mm. (2 4. or) ick 
fevx cmp znotcw&t, mmmmi: 1 4. or^ 

^-To £jS±^> C u 1 2 5 *3 J; t^tftf ^ v 

«2 4Sr-f-^<T»*U«:WFSrW**T«Fi: bfco 010 

ffitt, 10m mOBBJft^Affi'CiB 1 0 0 n mT 

[0 0 4 8] ftC ffi^MSl (2 4. OX:) 
£LTCMP*ffofc»^i: % W*ia*S:l 4. Ot^c 
S^ITCMP IrlTofci^OSBil 5 mWf 

1 2^i- 0 01 2 j&>e>SH 5 fc* fil^CMP 

[0 0 4 9] *fc. CMPSI^Cufilfea^EiRiSJ:^ 
Cu/7 ^o*W«r*3Sffl«^«^-C«* bfc i: r. 

B2 (b) t^-rjz^^x cMPta <?^^bfc^ 

[0 0 5 0] *iai£W^*3V^T», »WMR£ UCu 
LTCuWOMs 09*.tfAg, AK W^oojgH-r 

[0051] *iois«fc*3v^Ttt. wmm+t b 

[0 0 5 2] ;*^W-*^Tf3, ^s^^ai 

«v\ it^umkvxBTA&m^mt^^xmw 
^/sbi^t^ \*nm<om&mk. mmbk* (h. o 

#/**-$*t3k «*.tfBTA<o#ar»w*. r*t&*r& 




(8) 4$gl¥8-8 3 7 8 0 
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